ADA  120  7  34 


NR  323-044/3/ i 1/77(427) 


* 


Design  and  Fabrication  Report 
by 

Robert  C.  Snare 

Institute  of  Geophysics  and  Planetary  Physics 
University  of  California 
Los  Angeles,  California  90024 

Final  Contract  Report 
1  March  1977  -  30  September  1981 


Approval  for  public  release, 
distribution  unlimited. 


Office  of  Naval  Research 
Department  of  the  Navy 
800  N.  Quincey  Street 
Arlington,  Virginia  22217 


.  J  i  i 


OCT  23  1982  J 


A 


110 


32  10  25 


TTT 


SECURITY  CL  ASSlKlCATK.  OT  THIS  P  AOt  i'M‘h«n  !'n(*'rr>tl) 


REPORT  DOCUMENTATION  PAGE 


1.  report  numuer 


NR323-044/3/1 1/77(427) 


4  TITLE  (find  Subtitle) 


Design  and  Fabrication  Report 


7.  All  TnORfs; 


Robert  C.  Snare 


RKAtJ  INSTRUCTIONS 
nK FORK  COMPLETING  FORM 


•  RECIPIENT'S  CATALOG  HUMBER 


S.  TyPE  OF  pfport  a  period  covered 

Final  Report 

1  March  1977  -  30  Sept.  1981 


s.  PERFORMING  org.  report  number 

_ Rone _ 

6.  CONTRACT  PR  GRANT  NUM8ERf»; 

ONR  N0001 4-77-C-0343 


10.  PROGRAM  ELEMENT.  PROJECT,  TASK 
AREA  a  WORK  UNIT  NUMBERS 

NR323-004/3/1 1/7/  (427) 


9.  PERFORMING  ORGANIZATION  N  AM  c  AND  ADDRESS 

Institute  of  Geophysics  &  Planetary  Physics 
University  of  California 
Los  Angeles,  CA  90G24 


11.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 

Office  of  Naval  Research,  Code  427 
800  N.  Quincey  Street 

Arlington,  Vi  mini  a  22217 _ 


M.  MONITORING  AGENCY  NAME  &  ADO RESSflf  dll’aitnt  from  Cor.tiolllng  Olllce)  IS  SECURITY  CLASS,  fot  this  report) 

Unclassified 


1?.  REPORT  DATE 


n.  NUMBER  OF  PAGES 


I5».  DECLASSIFICATION/ DOWN  GRADING 
SCHEDULE 


1u.  DISTRIBUTION  STATEMENT  {o'  •;  Pfpott) 


A-Approval  for  public  release;  distribution  unlimited. 


17,  Distribution  STATEMt:NT  (of  the  abstract  entered  In  Bloch  10,  It  different  from  Report) 


ID.  KEY  WORDS  (Continue  on  tevetee  tide  It  necemeery  and  identify  by  block  number) 


Magnetometer,  data  system. 


20.  ABSTRACT  (Continue  on  tevorem  elde  It  *coee  *ry  end  Identify  by  block  number) 

The  design  and  fabrication  of  t'luxgate  magnetometers  and 
data  systems  is  described.  ^.. . 


DD  1473  EDITION  OF  I  NOV  as  IS  Oil  SOI.  I-Tl: 

S/N  010?  I  r  C  M  01.0 1 


Unci  ass i fied 


SLClIRITT  Classification  OF  THIS  PAGE  fllfi mn  l>»/»  Ihtltfi 


Table  of  Contents 


Contract  objectives 
Fluxgate  magnetometer 
Digital  data  system 


Construction 


1 .  Contract  Objective? 


The  purpose  of  the  contract  was  to  develop*  fabricate  and  test  seven  triaxial 
fluxgate  magnetometer  and  digital  data  systems,  for  use  in  studying  geomagnetic 
phenomonology. 

2.  Fluxgate  Magnetometer 

The  triaxial  fluxgate  magnetometer  followed  the  design  of  Power  [1]  with 
modifications.  The  modifications  consisted  of  changing  all  digital  functions  in 
the  field  offset  system  from  hardwired  logic  to  microprocessor  control. 

The  fluxgate  sensors  were  supplied  by  Naval  Surface  Weapons  Center,  White  Oak, 
Silver  Spring,  MD.  The  design  was  similar  to  that  reported  by  Gordon  et  al .  [2], 

An  additional  winding  was  added  to  the  sensors  to  provide  offset  field  capability 
and  extend  the  range  of  the  sensors  to  +65,000.  nT. 

3.  Digital  Data  System 

The  digital  data  system  is  controlled  by  a  RCA  1802  microprocessor.  The 

microprocessor  was  programmed  to  control  the  analog  to  digital  convertor  functions, 
\  * 

to  average  data  and  to  format  the  serial  output  data  stream. 

The  system  digitized  the  three  magnetometer  signals  and  three  auxiliary  inputs 
at  240  times  per  second.  The  data  from  each  channel  was  then  averaged  to  obtain 
60  samples  per  second  for  each  channel.  These  six  main  data  channels  are  formatted 
together  with  sixteen  low  .rate  channels. 

Each  sample  is  converted  to  a  sixteen  bit  digital  word.  The  serial  output 
data  passes  through  a  universal  asynchronous  receiver  transmitter  circuit  (UART) 
and  a  modem  circuit.  The  output  data  rate  is  9600  bits  per  second.  The  data  is 
carried  by  a  coaxial  cable  that  also  carries  direct  current  power  and  command 
information  to  the  system.  A  data  interface  unit  was  developed  that  received  data 
from  the  magnetometer  units  and  interfaced  the  data  to  a  computer  for  processing 
and  storage. 


3. 


Construction 


All  of  the  electronic  circuits  were  packaged  on  printed  circuit  cards  measuring 
11.4  x  15.2  cm  (4.5  x  6  in).  The  circuit  cards  that  formed  the  microprocessor 
plugged  into  a  standard  digital  data  buss  that  carried  address  and  data  lines  for 
the  unit.  The  cards  were  housed  in  a  chassis  measuring  13.3  x  22.8  x  77.1  cm 
(5.25  x  S  x  30.35  in).  A  total  of  seven  units  were  fabricated,  tested  and  delivered 
during  the  contract. 
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